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SPECIFICATION 

1. Title of the Invention: SCHEME OF DETECTING POSITION 

INFORMATION OF MOBILE STATION 

2. Claim 

[Claim 1] In a mobile communication scheme in which a 
mobile communication switching station is provided with a 
home memory, the location of a mobile station is registered 
in the memory, when an incoming call arrives to the mobile 
station the mobile communication switching station finds the 
switching control zone, where said mobile station is located 
based on the information read from said memory to page said 
mobile station from the radio communication station in said 
zone, a scheme for detecting mobile station position 
information comprising : 

the step of, when a request for finding the location of 
a mobile station in a smaller zone than said control zone is 
made to the mobile communication switching station, in said 
mobile communication switching station, finding the 
switching control zone where said mobile station is located 
based on the information read from said home memory as with 
the case of incoming call connection; 

the step of paging the mobile station from the radio 
stations by position information request signals which is 
determined differently from signal for incoming call to the 
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mobile station in said zone; 

the step of receiving the response by the mobile 
communication switching station via the mobile station; and 

the step of detecting desired position information 
related to said mobile station. 
3. Detailed Description of the Invention 

[Technical Field of the Invention] 

The present invention relates to a scheme for detecting 
position information of a mobile station by which the 
position information of a moving communication party 
(hereinafter may be referred to as "a mobile station") is 
detected in a mobile communication scheme such as an 
automobile telephone system or a cellular telephone. & 

In such a mobile communication scheme, there are some 
cases where calling the mobile station is not required, but., 
only knowing the location of the mobile station in detail to 
some extent is required. For example, in case where a 
mobile station is a vehicle of courier service with an 
automobile telephone, if the location of the mobile station 
is found easily by inquiring a telephone company, it is very 
convenient. The present invention relates to a scheme for 
detecting position information of a mobile station by which, 
in such a case, the telephone company can provide service to 
response to the request. 

[Related Art] 
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Fig. 3 is an explanatory drawing showing an example of 
a configuration of a conventional mobile communication 
network. In the figure, reference numeral 101 denotes a 
stationary network, reference numerals 121 and 122 denote 
mobile communication switching devices (stations), reference 
numerals 131, 132, 133, 134, 135 and 136 denote radio base 
stations, reference numerals 141 and 142 denote home 
memories, reference numerals 151, 152, 153, 154, 155 and 156 
denote radio zones, reference numerals 161 and 162 denote 
switching control zones, reference numerals 171 and 172 
denote a channel between the stationary network and the 
mobile communication switching device, reference numerals 
173, 174, 175, 177, 178 and 179 denote channels between the 
mobile communication switching devices and radio base 
stations, and reference numeral 181 denotes a mobile station. 

In Fig. 3, when the mobile station 181 makes a call or 
moves from the switching control zone 161 to the switching 
control zone 162, the position information of the mobile 
station 181 is registered in a home memory for accommodating 
the mobile station 181 e.g. the home memory 141 per 
switching control zone . 

When a call arrives at the mobile communication 
switching device 121 from the stationary network 101 via the 
channel 171 between the stationary network and the mobile 
communication switching device, the mobile communication 
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switching device 121 pages radio base stations 131, 132 and 
133 by incoming call connection signals for general 
connection based on the position information of the mobile 
station 181 in the home memory 141, selects the radio base 
station with highest level of response signals from the 
mobile station 181 e.g. the channel 173 connecting to the 
radio base station 131, transmits a paging signal to the 
subscriber of the mobile station 181, waits for response 
from the subscriber, and allows the subscriber to begin 
communication after the response from the subscriber. 
Namely, in the case of an incoming call connection, more 
detailed position information (e.g. position information per 
radio zone) than position information per switching control 
zone of the mobile station is not registered. 
[Problems to be Solved by the Invention] 
As described above, the conventional scheme has a 
disadvantage that, even when there is an inquiry about a 
detailed position information via a telephone network, only 
the position information per switching control zone is found 
and a reply cannot be obtained. Furthermore, if a scheme in 
which a position registration signal is transmitted to the 
switching device every time the mobile station moves from 
one radio zone across another radio zone is employed to 
reply, there is a problem in which a call control signal in 
the control channel in a radio section is compressed by the 
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traffic from the position information registration. 

It is the object of the present invention. to provide a 
scheme for detecting position information of a mobile 
station for enabling the detection of the detailed position 
information of the mobile station' without compressing a call 
control signal . 

[Means for Solving the Problems ] 

According to the present invention, a position 
information paging signal for instructing a mobile station 
to send back a response signal for only detecting the radio 
base station in which the mobile station is located is 
provided as a signal for paging the mobile station from the 
mobile communication switching device, other than an 
incoming call paging signal for performing a general 
incoming call connection . 
[Operation] 

According to the present invention, the need for 
registration of the position information per radio base 
station every time a mobile station moves and a radio zone 
changes is eliminated, and the position of the mobile 
station in the zone can be identified to perform a position 
information guidance in response to an inquiry about 
position information from a telephone network . 

[Embodiments ] 

Fig . 1 is a block diagram showing an embodiment 
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according to the present invention. In the figure, 
reference numeral 1 denotes a stationary telephone, 
reference numeral 2 denotes a stationary network, reference 
numeral 3 denotes a communication channel for connecting the 
stationary network 2 to a mobile communication switching 
device 4, reference numeral 4 denotes the mobile 
communication switching device, reference numeral 5 denotes 
an input trunk device for accommodating the communication 
channel 3 from the stationary network 2, reference numeral 6 
denotes a switch network, reference numeral 7 denotes a dial 
signal receiver for receiving dial signals transmitted from 
the stationary network 2, reference numeral 8 denotes a PB 
signal receiver for receiving second dial signals, reference 
numeral 9 denotes a speech synthesizer for performing a 
voice guidance by control of a control device 10, reference- 
numeral 10 denotes the control device for controlling a 
mobile communication switching device 4, reference numeral 
11 denotes a control channel for connecting the mobile 
communication switching device 4 to a radio base station 14, 
reference numeral 12 denotes a control channel for 
connecting the mobile communication switching device 4 to a 
radio base station 15, reference numeral 13 denotes a 
control channel for connecting the mobile communication 
switching device 4 to a radio base station 16, reference 
numerals 14, 15 and 16 denote radio base stations, reference 
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numeral 17 denotes a common radio control channel for 
respective radio base stations, and reference numeral 18 
denotes a mobile station. 

Fig. 2 is an explanatory drawing showing an example of 
a sequence chart according to the first embodiment of the 
present invention. In the figure, reference numeral 21 
denotes an incoming call signal, reference numeral 22 
denotes a dial signal, reference numeral 23 denotes a second 
dial request for instructing a stationary telephone 1 to 
input the mobile station number whose position information 
is required, reference numeral 24 denotes a second dial 
signal which is the mobile station number inputted from the 
stationary telephone 1, reference numeral 25 denotes a 
position information requesting signal containing the mobile 
station number of the mobile station 18 whose position 
information is required, reference numeral 26 denotes a 
position information paging signal containing the mobile 
station number of the mobile station 18 whose position 
information is required, reference numeral 27 denotes a 
position information response signal containing the mobile 
station number of the mobile station 18, reference numeral 
28 denotes a position information signal containing the 
mobile station number of the mobile station 18, reference 
numeral 29 denotes position information guidance by a speech 
synthesizer 9, and reference numeral 30 denotes a 
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disconnection signal from the stationary network. 
Hereinafter, the embodiment of the present invention are 
described with reference to Fig. 1 and Fig. 2. 

When position information notifying service is to be 
used, a combination of a mobile service designation number 
and a position information notification service number e.g. 
a specified number such as 123 is dialed from the stationary 
telephone 1. The stationary network 2 starts the trunk 5 of 
the mobile communication switching device 4 via the channel 
3 connecting to the mobile communication switching device 4 
from the mobile service dialed registration number from the 
stationary telephone 1, and transmits position information 
notifying service number. & 

Upon detecting an incoming call' signal 21, the control 
device 10 of the mobile communication switching device 4 for 
monitoring the input trunk device 5 controls the switch 
network 6, connects the communication channel 3 to the dial 
signal receiver 7, and receives the dial signal 22 
transmitted from the stationary network 2. 

Upon receiving the dial signal 22, the control device 
10 analyzes the dial signal 22. If the dial signal 22 is 
not a position information notifying service number e.g. the 
specified number such as 123, the control device 10 
transmits a normal incoming call signal to the radio base 
station, and performs an incoming call connection. As a 
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result of analyzing, if it is the position information 
notifying service number, the control device 10 controls the 
switch network 6, connects the communication channel 3 to 
the speech synthesizer 9, operates the speech synthesizer 9, 
and performs the second dial request 23 by guiding a user of 
the fixed number so that the user input the mobile station 
number whose position information is required with a PB 
number. Thereafter, the control device 10 controls the 
switch network 6, connects the communication channel 3 to 
the PB signal receiver 8, and monitors transmitting of the 
second dial from the stationary telephone 1. 

Upon confirming the second dial request 23, the user of 
the stationary telephone 1 inputs the mobile station number 
with a PB signal as a second dial signal. 

Upon receiving the second dial from the user by the PB 
signal receiver 8, the control device 10 of the mobile 
communication switching device 4 transmits the position , 
information request signal 25 containing the mobile station 
number of the mobile station 18, whose position information 
is required, dialed by the user of the fixed telephone and 
received by the PB signal receiver 8 to respective radio 
base stations 14, 15 and 16 controlled by the mobile 
communication switching device 4, and requests them to 
perform paging. 

Respective radio stations 14, 15 and 16, which have 
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received the position information request signals 25, 
transmit position information paging signals 26 containing 
the mobile station number of the mobile station 18, using a 
common radio control channel 17 by respective radio base 
stations 14, 15 and 16 constantly monitored by the mobile 
station, and performs paging. 

The mobile station 18 constantly monitors the mobile 
control channel 17. Upon receiving the position information 
paging signal 26 via the radio control channel 17, the 
mobile station 18 inspects a mobile station number contained 
in this signal, and if the number is matched with the mobile 
station number of itself, transmits a position information 
response signal 27 containing the mobile station number of 
itself . 

Respective radio base stations 14, 15 and 16, if they 
receive the position information response signals 27 via the 
radio control channel 17, transmits position information 
signals 28 containing received signal strength indicator 
information of the received signal and the mobile station 
number and the radio base station number whose signals are 
received via the control channels 11, 12 and 13 connected to 
the mobile communication switching device 4 . 

The control device 10 of the mobile communication 
switching device 4 inspects the reception field strength 
information of the position information response signal 27 
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of the position information signal 28 transmitted from the 
respective radio base stations 14, 15 and 16 and containing 
the mobile station number of the mobile station 18, pages a 
radio base station 14 whose signals are received most 
sensitively (in this case, it is presumed that the signals 
from the radio station 14 are received most sensitively) , 
and confirms that the mobile station is located in the 
mobile the radio base station. Thereafter, the control 
device 10 controls the switch network 6 to connect the 
communication channel 3 to the speech synthesizer 9. 
Thereafter, the control device 10 controls- the speech 
synthesizer 9 to transmit a message to inform that the 
mobile station 18 is located in the area of the radio base 
station 14, for example, an announcement such as "The mobile 
station you requested is in the area of Chiyoda ward." 

When the user of the stationary telephone 1 confirms 
the message about the area where the mobile station 18 is 
located from the mobile communication switching device 4, 
the call is completed. Upon detecting the completion of the 
call by the stationary telephone 1, the stationary network 2 
transmits a disconnection signal to the mobile communication 
switching device 4 via the communication channel 3. Upon 
detecting the disconnection signal 30 of the communication 
channel 3 by the input trunk device 5, after stopping the 
operation of the speech synthesizer 9, the control device 
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controls the switch network 6 to disconnect the 
communication channel 3 and the speech synthesizer 9 from 
the communication channel. 

As described above, without constantly registering 
position per radio base station, it is possible to detect 
the position in a zone of the mobile station per radio base 
station as required, and to perform a detailed position 
information notifying guidance. 
[Advantages] 

As described above, according to the present invention, 
service for finding only the position information is 
distinguished from a general incoming call by connecting to 
the switching station from the fixed network with a service 
identification number, and a signal for requesting the 
position information is provided other than the general _ 
incoming call signal. Thus, without constantly registering 
positions per radio base station, and it is possible to 
detect the position in a zone of the mobile station per 
radio base station as required, and to perform a detailed 
position information notifying guidance. Further, at this 
time, it is possible to find the present position of the 
target mobile station per radio station, with a simple 
control without allowing the mobile station to ring a call. 
4. Brief Description of the Drawings 
[Fig. 1] 
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Fig. 



1 is a block diagram showing an embodiment 



according 



to the present invention. 



[Fig. 2] 



Fig. 



2 



is an explanatory drawing showing an example of 



the control 



sequence . 



[Fig. 3] 



Fig. 3 



is a block diagram showing an example of 



configuration of a conventional mobile communication network. 



[Reference Numerals] 

1: stationary telephone 

2: stationary network 

3: communication channel 

4: mobile communication switching device 

5: input trunk device 

6: switch network 

7 : dial signal receiver 

8: PB signal receiver 

9 : speech synthesizer 

10: control device 

11, 12 and 13: control channels 

14, 15 and 16: radio base stations 

17: radio control channel 

18: mobile station 
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[Fig. 



1] 



1: stationary telephone 

2: stationary network 

3: communication channel 

4: mobile communication switching device 

5: input trunk device 

6: switch network 

7: dial signal receiver 

8: PB signal receiver 

9: speech synthesizer & 

10: control device 

11, 12 and 13: control channels 

14, 15 and 16: radio base stations 

17: radio control channels 

18: mobile station 



a: mobile station 

b: radio base station 

c: mobile communication switching device 

c: fixed network 

21: incoming call signal 



[Fig. 



2] 
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22: dial signal 
e: dial analysis 

f: information guidance service? 
G: normal incoming call connection 
23: second dial signal request 
24: second dial signal 

25: position information request signal 
26: position information paging signal 
27: position information response signal 
28: position information signal 

h: determine base station having the maximum received 
signal strength indicator 

i: notify position information 
29: position information guidance 
30: disconnection signal 



[Fig. 3] 

101: stationary network 

171: channel 

172: channel 

141: home memory 

142: home memory 

121: mobile communication switching device 

122: mobile communication switching device 

131: radio base station 
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173: channel 

181: mobile station 

151: radio zone 

161: switching control zone 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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